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’ Open Questions:

‘Seyfert 1 - Jet structure relate to Morphology?
- Site of the Gamma-ray emission?
- Role of the Black Hole mass, spin,
accretion rate?

NL

— What can we learn from studying populations?

Fermi/Jansky, Nov 2011
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The Blazar View of the Relativistic Jet

. 10°° =
J'é E W Comae
_E; 10-1° :_ P s . ‘?'f._
- E fre:
B ©
101 ?% < 2
= -_E : —
L o ==
1012 :—‘E— —— SSGC model : =
= = ---- SSC4+EC model
L _g R SPB (archival)
e T ® data 2008-03-15
107'° = [ data 2008-03-28
: | l:.: | 1 | 1 1 | P'l-l;ll 1 | 1 1 | 1 | 1 | 1 1 | 1 | 1 | 1 1 | l“'" | 1
1011 1015 101° 1022 1027
WGAJ”IZ”I 3.0+3248 [RXS J124149.8-14555
ﬁbt "i 12[]'_|||||||||||||||||||||||||||||||||||||||_
20f rLW ] L -
- T C ]
o 5£ v j 2 80} -
~ N i
x p \\, cill] 1 60 | ]
= MUJ » E
“-'r“ w‘*u A 40
i‘l /H"J‘{W‘J Iﬁ““"-u-'""' 'u,‘ill"l \J. Flu'lr* ||| C
. --------I-------I-.....I..........Ilr.‘..l...l.h.ll.l. ED_IIIlllllIlllIII|||||III|III|I|I|III|III
40&, 5000 6000 7000 8000 9000 10000 40300 5000 6000 7000 8000

Wovelength (Angstroms)

Wavelength {Angstroms) Nov 2011



The Broken Power Sequence in RL AGN 4/14

ThenBlazar Sequence
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ThenBlazar Sequence
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The Broken Blazar Sequence

> \Weak Jets consistent with velocity gradients in the
radiating plasma

(spine-sheath — Ghisellini 2005, Chiaberge 2000 and/or decelerating
flow — Georganopoulos 2003)

> Strong Jets drop quickly in Luminosity (1:4)
> many BL LACS in the strong jet branch (more on this)
> |SPs more misaligned versions of HSP?

— explains many recent findings “at odds” with the sequence:
— Caccianiga & March™a (2004): high R, low Lum., low peak

> Confusion at low synchrotron peaks/overlap with RG

> There is not a continuous sequence
Fermi/Jansky, Nov 2011
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The Broken Power Sequence
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The Broken Power Sequence

Histogram of box (a)
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The Broken Power Sequence

Histogram of box (C)
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About those BL Lacs...
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About those BL Lacs...

485 [ | | _'
AT | | | ] [
-____h_‘. 1
"'\-\.\_\_\_.
g i
L g B
4 F,.I-:I B "-u.____ ) "-|.-.—z 'r- — 47 - 1
= H,H\ A )
-~ ", w,=7.0 &
[ A
43.5 1-.:"\-\. 7 N
e 5 A= 2% r % & AN ]
...'-h_HH ] 4E | -1 o —
5 = : ' i =59 & ]
s . “&_‘ - I K
La 4 = I:l -5 H"‘-\-\. n :_:I‘f ] L] I
e Ao =270 L
g HH“‘-\-»__ L s i Fa & R
ot T o L . = o
o e = - Wi, =4.8 o
_i' \"\ T B t : " =
— i ", _:' i [ i {} s —
A5 - % o P o
2 44 5 - . e E L & O
— .. " s, - L 5
e ., «\. b ™ 11 "“-.. - . % 4 2 L] ”
HH\\\ ! o [ b el F i
y
Lo I+
14,0 \ . A O o e _
e Ty 3 i = -
. Y ] 44 | =
= " f =N *, sV =37 A
., )
! '.‘-
435 H\\ y
1
i A= 10* erg 5" W, I".' i
"'\.‘ i
' i3 i 1
I \ ] 5
- : 12 13 14 15 iG 17 I 8
12 % 14 ¥ o 16 158 Lt Fhiad
Log & {Hz} og L, 1HZ)

(Georganopoulos & Marscher 1998)  remivansky, Nov 2011



The Broken Power Sequence in RL AGN

LOG L, [ergs s

What can we learn from Fermi ?
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What can we learn from Fermi ?
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SSC versus EC

SSC — upscatter synchrotron photons

-IC peak is a “copy” of synch
-beaming pattern is the same:

L ~ 0% synchrotron peak or IC peak

EC — upscatter photons from outside the jet (BLR,
molecular torus, accretion disk?)

-beaming pattern is different:

L ~ 0% synchrotron peak
L ~ & IC peak

(Forradio,L /L ~L~06" a~02)

core X

Fermi/Jansky, Nov 2011
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EC in powerful jets?
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EC in powerful jets?
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EC versus SSC
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Conclusions/Key Observations

+ No High-Luminosity, High-Peak sources
+ Suggestion of Two populations: “weak” / “strong”

+ Jet Power important, but not fundamental: spin, M_,, or accretion rate?

BH’
+ ISP sources are a key diagnostic population

+ spectral types are not clearly associated with a pop., this may be explained
as jets overtaking lines

+ no high-synchrotron-peak radio galaxies

+ Observations consistent with a change in accretion mode at a critical rate of
~ 102 Eddington mass rate, linked to a divide in jet SED characteristics.

+ The sequence remains in 'broken' form, power increasing along the
theoretically predicted line

Fermi/Jansky, Nov 2011
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Fermi/Jansky, Nov 2011
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Next Steps

- Complete the high-energy characterization of
the IC spectra for the 3-year data set, with
additional data from TeV, X-ray

- Expand the sample to include NLSy1

- Look at VLBI data: jet speeds, morphologies
- Expand the sample (small)

- Apply to evolution studies, EGRB

Fermi/Jansky, Nov 2011



The Broken Power Sequence in RL AGN 22/14

(this slide intentionally left blank)

Fermi/Jansky, Nov 2011
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Fermi/Jansky, Nov 2011
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Measuring the Power of Relativistic
Jets

150 MHz
300 MHz
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vLv

vLw

How does Beaming affect the SED?
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Simple/Complex are co-spatial as radio galaxies

As a theoretical source is aligned:

+ fast component of complex jets is revealed —
dramatically higher peak frequencies

+ simple jets follow 1:4 rule
Fermi/Jansky, Nov 2011



Th quence in RL AGN

The updated theoretical
sequence (Ghisellini 2008)
predicts blue quasars, low
power FSRQ, but is still a
continuous sequence —
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